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AT SOME POINT DURING THE FABRICATION AND 
IMPLEMENTATION OF A LUT-BASED ELEMENT IN A 
PLD (EITHER DURING TECHNOLOGY MAPPING, 
ROUTING, OR FOLLOWING ROUTING) PERFORM 
THE FOLLOWING EVALUATION 
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DOES THE LUT-BASED ELEMENT 
UTILIZE ALL OF ITS INPUTS? 



YES 



NO 



IF THE INPUTS OF THE ELEMENT 
ROTATED SUCH THAT THE UNUSED INPUT 
IS ASSOCIATED WITH THE GREATEST NUMBER OF 
PASS TRANSISTORS, ARE ANY STORAGE LOCATIONS 
ASSOCIATED WITH THE UNUSED LUT INPUT FREELY 
CONFIGURABLE - I.E., MAY THE STORAGE LOCATIONS BE 
CONFIGURED TO CONSUME LESS STATIC POWER 
EVEN IN VIEW OF OTHER CONSIDERATIONS 
SUCH AS CAD RUN TIME, SPEED 

AND/OR ROUTABILITY? \^ 640 



NO 
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YES 
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ROTATE THE UNUSED LUT INPUT SUCH THAT THE UNUSED INPUT MINIMIZES THE 

TOTAL LEAKAGE CURRENT IN THE LUT, TAKING INTO ACCOUNT EMBEDDED 
DRIVERS, DIFFERING TRANSISTOR TYPES, AND DIFFERENT TRANSISTOR SIZINGS 
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CONFIGURE THE STORAGE LOCATIONS ASSOCIATED WITH THE UNUSED INPUT TO 
CONSUME LESS POWER - I.E., SET THE STORAGE LOCATIONS SUCH THAT THE PASS 
TRANSISTOR ASSOCIATED WITH EACH OF THE STORAGE LOCATIONS DOES NOT 
HAVE A VOLTAGE DIFFERENTIAL BETWEEN THE DRAIN AND THE SOURCE 
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AT SOME POINT DURING THE FABRICATION AND 
IMPLEMENTATION OF A LUT-BASED ELEMENT IN A 
PLD (EITHER DURING TECHNOLOGY MAPPING, 
ROUTING, OR FOLLOWING ROUTING) PERFORM 
THE FOLLOWING EVALUATION 
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PROCEED TO 
EVALUATE NEXT 
LUT-BASED LOGIC 
ELEMENT 
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YES 



ARE ANY STORAGE LOCATIONS 
ASSOCIATED WITH THE UNUSED LUT 
INPUT FREELY CONFIGURABLE - I.E., MAY 
THE STORAGE LOCATIONS BE CONFIGURED, EVEN IN VIEW 
OF OTHER CONSIDERATIONS 
SUCH AS CAD RUN TIME, SPEED 
AND/OR ROUT ABILITY, 
TO CONSUME LESS STATIC POWERj 
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YES 
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ROTATE THE UNUSED LUT INPUT SUCH THAT THE UNUSED INPUT MINIMIZES THE 
TOTAL LEAKAGE CURRENT IN THE LUT, TAKING INTO ACCOUNT OTHER FACTORS 
SUCH AS EMBEDDED DRIVERS, DIFFERING TRANSISTOR TYPES, AND DIFFERENT 

TRANSISTOR SIZINGS 



CONFIGURE THE STORAGE LOCATIONS ASSOCIATED WITH THE UNUSED INPUT TO 
CONSUME LESS POWER - E.G., WHERE APPROPRIATE ROTATE THE STORAGE 
LOCATIONS SUCH THAT ADJACENT STORAGE LOCATIONS OF THE LUT ARE 
GROUPED INTO ADJACENT VS AND O'S SO AS TO MAXIMIZE THE NUMBER OF PASS 
TRANSISTORS THAT HAVE IDENTICAL VOLTAGE ON THEIR RESPECTIVE DRAINS AND 

SOURCES 
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DETERMINE THE ESTIMATED 
POWER CONSUMPTION OF THE 
PROPOSED TECHNOLOGY 
MAPPING AND THE ALTERNATIVE 
TECHNOLOGY MAPPING (OR 
MAPPINGS) 
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IMPLEMENT THE 
BEST AVAILABLE 
TECHNOLOGY 
MAPPING 
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DETERMINE THE BEST PROPOSED TECHNOLOGY MAPPING WITH RESPECT TO 
POWER CONSUMPTION WHILE TAKING INTO CONSIDERATION THE EFFECT OF THE 
PROPOSED TECHNOLOGY MAPPING ON CAD RUN TIME, SPEED AND/OR 

ROUT ABILITY 
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AT SOME POINT DURING THE FABRICATION AND 
IMPLEMENTATION OF A LOGIC ELEMENT IN A PLD 
(EITHER DURING TECHNOLOGY MAPPING, 
ROUTING, OR FOLLOWING ROUTING) PERFORM 
THE FOLLOWING EVALUATION 
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CONFIGURE THE LOGIC ELEMENT TO CONSUME LESS POWER 
WHERE COUNTERVAILING CONSIDERATIONS SUCH AS 
CAD RUN TIME, SPEED AND/OR ROUT ABILITY PERMIT THE 

CONFIGURATION 
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PROCEED TO 
EVALUATE NEXT 
LOGIC ELEMENT 
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AT SOME POINT DURING THE FABRICATION AND 
IMPLEMENTATION OF A LUT-BASED FUNCTION IN A 
PLD (EITHER DURING TECHNOLOGY MAPPING, 
ROUTING, OR FOLLOWING ROUTING) PERFORM 
THE FOLLOWING EVALUATION 
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PROCEED TO 
EVALUATE NEXT 
LUT-BASED 
FUNCTION 
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>OES THE LUT-BASED FUNCTION INCLUDE At 
INPUT SIGNAL WITH A SWITCHING FREQUENCY 
.JHAT IS RELATIVELY HIGHER THAN THE OTHEF 
INPUT SIGNALS? 



NO 



YES 



ARE THE INPUTS ASSOCIATED 
WITH THE LUT-BASED FUNCTION FREELY 
CONFIGURABLE - I.E., MAY THE INPUTS BE ROTATED, 
EVEN IN VIEW OF COUNTERVAILING CONSIDERATIONS 
^UCH AS CAD RUN TIME, SPEED AND/OR ROUTABILITY, TO^ 
CONSUME LESS STATIC POWER ? 



NO 
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FIG. 10 



YES 
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ROTATE THE FUNCTION INPUTS (FOR EXAMPLE MULTIPLEXER INPUTS) SUCH THAT 
THE INPUT WITH THE HIGHEST SWITCHING FREQUENCY IS ASSOCIATED WITH THE 

LEAST NUMBER OF PASS TRANSISTORS 



IN A PROGRAMMABLE LOGIC DEVICE 
INCLUDING A LOGIC ELEMENT, THE LOGIC 
ELEMENT PREFERABLY INCLUDING A FIXED 
NUMBER OF TRANISTORS THAT ARE 
SUBSTANTIALLY ALWAYS OFF - I.E., THE 
SYSTEM DOES NOT CARE WHETHER THESE 
TRANSISTORS ARE ON OR OFF - IN A STATIC 
STATE OF OPERATION OF THE LOGIC 
ELEMENT, THE FOLLOWING METHOD IS 
PERFORMED 
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INCREASE THE NUMBER OF STORAGE 
LOCATIONS ASSOCIATED WITH THE 
TRANSISTORS THAT ARE SUBSTANTIALLY 
ALWAYS OFF WHILE MAINTAINING A SYSTEM 
FUNCTIONALITY THRESHOLD 
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PROCEED TO 
EVALUATE NEXT 
LOGIC ELEMENT 
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CONFIGURE THE LOGIC ELEMENT TO CONSUME LESS 
POWER WHERE COUNTERVAILING CONSIDERATIONS SUCH 
AS CAD RUN TIME, SPEED AND/OR ROUTABILITY PERMIT 
THE CONFIGURATION 
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AT SOME POINT DURING THE FABRICATION AND 
IMPLEMENTATION OF A LOOK-UP TABLE IN A PLD 
(EITHER DURING TECHNOLOGY MAPPING, 
ROUTING, OR FOLLOWING ROUTING) PERFORM 
THE FOLLOWING EVALUATION 
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PROCEED TO 
EVALUATE NEXT 
LOOK-UP TABLE 
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IS AN APPROXIMATION OF THE RELATIVE^ 
FREQUENCY OF THE VS AND O'S ON THE 
INPUTS TO THE LOOK-UP TABLE KNOWN? 
(E.G., THROUGH SIMULATIONS 
BASED ON USER VECTORS 



YES 



NO 



'ARE THE INPUTS ASSOCIATED WITH THE 
LOOK UP TABLE FREELY CONFIGURABLE -- I.E. 
MAY THE INPUTS BE ROTATED, EVEN IN VIEW OF 
COUNTERVAILING CONSIDERATIONS SUCH AS CAD RUN 
|ME, SPEED AND/OR ROUT ABILITY, TO CONSUME LESJ 
DYNAMIC POWER ? 
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ROTATE THE LESSER USED LUT INPUT SUCH THAT THE LESSER USED LUT INPUT 
MINIMIZES THE TOTAL LEAKAGE CURRENT IN THE LUT, TAKING INTO ACCOUNT 
OTHER FACTORS SUCH AS EMBEDDED DRIVERS, DIFFERING TRANSISTOR TYPES, 

AND DIFFERENT TRANSISTOR SIZINGS 



